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Specification 



1. Title of the Invention 

HIGH MOUNTING DENSITY TYPE SEMICONDUCTOR DEVICE 

2. Claims 

A high mounting density type semiconductor device, wherein a plurality of 
semiconductor chips are stacked on the same lead frame within the same package so as to 
increase the mounting density, said high mounting density type semiconductor device 
characterized by the fact that, among said semiconductor chips, the chip on the lower stage has a 
greater surface area than the chip on the upper stage, the electrode terminals thereof are arranged 
on the perimeter of the surface thereof, the chip on the upper stage is bonded by an insulating 
adhesive and stacked three-dimensionally on said surface of said lower chip, and the electrode 
terminals of said two chips are separately or commonly connected by wiring on the inner leads of 
a lead frame which forms a base material. 

3. Detailed Description of the Invention. 
(Industrial Field of Application) 
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The present invention concerns a high mounting density type semiconductor device that 
allows a plurality of integrated circuits to be held on the same lead frame in the same package. 
(Prior Art) 

Advances in the performance and capacity of integrated circuits have been startling, but in 
conjunction with these advances various contrivances have been employed in packaging, and 
efforts to improve the chip housing ratio (the surface area of the chip that can be held within a 
package) from its current 40% to 80% or above, along with refinement of wiring, have 
continued. Recently, in order to increase the housing ratio further, the structure of the lead frame 
has used a COL (chip on lead) system, whereby a chip is bonded to film on lead pins from a 
form having tabs (islands), or a LOC (lead on chip) system, whereby the chip is bonded to the 
frame under the lead pins, have been used. At the present time, however, in order to improve the 
housing ratio further, as seen in, for example, Japanese Unexamined Patent Application 
Publication ["JPA"] Sho 62-73748 and JPA Sho 61-117858, a high-density mounting method 
whereby a plurality of semiconductor chips are mounted together in a package, has come to be 
used. 

(Problems That the Invention Is to Solve) 

As explained above, various contrivances have been tried for increasing the mounting density 
of integrated circuits, but since there is a limit to the housing ratio in the flat arrangement of 
integrated circuits, at the present time mounting methods whereby chips are mounted three- 
dimensionally are being studied. Nevertheless, several problems have remained in this type of 
system. For example, in JPA Sho 62-73748, there is concern that the wiring system by which 
each chip is fixed to the back will become somewhat involved, and in the case of JPA Sho 61- 
117858 since chips of the same size are stacked three-dimensionally with an interval between 
them, there is concern that a package size will increase. In both of these methods, since the leads 
are divided between the upper stage and lower stage, the end of the outer leads form multiple 
rows, and attachment tends to be complex. 

The objective of the present invention is to offer a high mounting density type semiconductor 
device in which mounting density is improved and wiring is simple. 

[Means Used to Solve the Problems] 

The present invention is a high mounting density type semiconductor device, wherein a 
plurality of semiconductor chips are stacked on the same lead frame within the same package so 
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as to increase the mounting density, said high mounting density type semiconductor device 
characterized by the fact that, among said semiconductor chips, the chip on the lower stage has a 
greater surface area than the chip on the upper stage, the electrode terminals thereof are arranged 
on the perimeter of the surface thereof, the chip on the upper stage is bonded by an insulating 
adhesive and stacked three-dimensionally on said surface of said lower chip, and the electrode 
terminals of said two chips are separately or commonly connected by wiring on the inner leads of 
a lead frame which forms a base material, and achieves its purpose so that mounting density is 
improved and simplification of wiring is obtained. 
(Operation) 

In the high mounting density type semiconductor device of the present invention, when a 
plurality of IC chips are mounted within the same package, since chips having different size 
surface area are used in combination, and in the case of two chips, the chip having the greater 
surface area is placed on the lower stage, and the chip having the smaller surface area is stacked 
thereon and bonded using an adhesive having insulating properties, the electrode terminals of the 
lower chip are arranged along the perimeter of the flat portion thereof, and the terminals of the 
upper chip are bonded by bonding wires to the inner leads of the lead frame which forms the 
base material, reduction in the mounting density can be realized, and when both chips are wired, 
terminal-terminal connection or terminal-inner lead connection can be achieved freely, so that 
wiring is greatly simplified. 

(Working Example) 

Next, a working example of the present invention is explained referring to the drawing. FIG. 
1 is a prospective view showing a working example of the high mounting density type 
semiconductor device of the present invention. In this drawing, 1 represents a semiconductor 
chip A, 2 a semiconductor chip B, 3 an adhesive agent having insulating properties that bonds 
chip 1 and chip 2, 4 and 5 electrode terminals of chips 1 and 2, respectively, 6 inner leads, 7 
bonding wires which connect the lead terminals 4 or lead terminals 5 and inner leads 6, 8 an 
island part of the lead frame which forms a base material where on chips 1 and 2 are mounted, 
and line 9 indicates the position of the packaging, the interior of which is sealed by means of an 
insulating material. 

As is clear from this drawing, the surface area of chip 1 is greater than the surface area of 
chip 2, and since electrode terminals 4 are arranged on the perimeter of the flat part of chip 1, it 
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is possible to bond and integrate chip 2 on chip 1, and the housing space can be dramatically 
reduced. When bonding is performed, the electrode terminals 4 and 5 can be individually or 
jointly connected to the inner lead 6, so that wiring can be performed simply and regularly. 
(Effects of the Invention) 

As described above, the following effects are obtained from the present invention. 

(1) The mounting density of the IC chips can be improved, while at the same time 
simplification of wiring can also be realized. 

(2) Manufacturing costs can be reduced by improving mounting density and simplification of 
wiring. 

(3) Since each chip can be bonded and stacked, the mechanical strength of the element can be 
improved. 

4. Brief Explanation of the Drawing 

Figure 1 is a prospective view a working example of the high mounting density type 
semiconductor device of the present invention. 
1,2: semiconductor chip 
3: adhesive agent 
4, 5: chip terminals 
6: inner leads 

Figure 1 

1, 2: semiconductor chip; 3: adhesive agent; 4, 5: chip terminals; 6: inner leads 
Applicant: Hitachi Cable Co., Ltd. 
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